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y ( L i 2 Z n O 2 ) ^flS^ff S>ft5„ 

H3 C < mikW t LXti, !)f (Li x FeS 2 (O^x 

^ 3 ) ) , y (Li x CuS (0£x£3))«M**tf 

Mcftftfcte, Li x M y N (M=Co, Ni, C u , 0 ^ x g 3 , 0 ^ 
y ^ 0 . 5 ) , y f^Aftgftft (L i 3 F e N 4 ) « # 3£ if ft 5 „ 

$ e>izi, y ^ v & j * rTjSWi-irjk • sctb «rffi*s**i-3|si-i b 

So 

&±tftW Life IE® ©Palic-fe/-? I/-* £r^ffi£ 
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(CH 3 ) (C 2 H 5 ) 2 (CH 3 OC 2 H 4 ) N + -BF 4 

i?xf^7 5 > (111^ (ft) St) 100mli2-n^-yi 
^/U^ vyj K (ft) Si) 8 5 m 1 t &Jft£ U ^btlfc 

S^IW^- h * U-^fcAtl, 1 2 0°Ctl 2 R#KI£J&£i*:fc„ 
:©^F, F*| JEE & % 0. 283MPa (2. 9kgf/cm 2 )^foo 

it. i2mm'&, #rmLitm&bEj&mt<Di&&vofc, 

(tflJHb^I* (ft) ») 40g** 2 0 0ml|:»)H/fc** 
1 2 0 0 ml 2S^BiJtlfc^««S:^«o- ht^Ufc, 

rh7t (fnMUXH (ft) ») 2 5 0 m 1 Sr 

^^^y^-A (fP^Jffi^XH (ft) Si) ^JDitK 

3i ;V v 5 =f jV T % V % 2 1 g # ft o 

# 6 ft tc 2 - * h^->xf^^xf/i,75 ys. 2 g£-r h5t K 
n 7 ? V (!0 3t«SIX* (ft) Si) lOmltlUfL, *ifr~r\ 3 •> 
ffc^^Vl' (ftft*fiJSX* (ft) Si) 4. OmUJB^fc. 

ffi@*u #bttfc@^^^^^ y (MMUxii (ft) Si) - 

x h 7 t 7 ylt'fffela L , 2 - ^ h * *s f- )V ^ f- /V * ^ 

/vry^^-^a^iil^l 6 g # 0 
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15. OghrF77;^p^i« (jlfiftfiitli (flc) ») 1 
0. 7g*i^L, Sil (25t) (CH,) (C 2 H 5 ) 

2 (CH 3 OC 2 H 4 ) N + -BF 4 - (61T, >f tf^ttfKfleX t ^ 5 ) 
£11. 5 g # o 
[^I«IJ2] (CH,) (C 2 H 5 ) 2 (CH 3 OC 2 H 4 ) N + - (C 
F 3 S0 2 ) 2 N" (WTs DEME + -TFSrh^) 

2-t< |>df-i/if;l/-/xfyl/^f-;VTy ; e=-^A3 ^Itl 0. 0 
gt7th=h!J/V (Slft^ (ft) K) 5 0mLi:ii?Lfc o rtL 

h y ^ * v*/u*:/&>r * K y f a (df-^^it;^ (ft) 

^■C'S^t^DEME* • TFS I £ 6 . 8 g%tz 0 

V $ zf n y ? WJ * — ;v (^7^t/V2 2 0 N, ^ ir/Mk^I 
Si (ft) S) 6 4. 3 4 JtM^ 4, 4' - * * > 

y^7^-F 2 8. 5 7 fig£|$ 1 li^iJltT, 1 20tt 

2 B#PM# • j&£ 1, 4 -y* 7 . 091131^ 

*Px.T, P]«^a*fti!lET, 1 2 0°CK:TKJS£-frfc o Rfc&mftl, 

fSSd»*>j& 9 tH u x ioo °c-e i 2 B^r^Apfi ^MUx*-^ h 
fthtiiztfV t>v$ ymm(DMm;¥i%ttfA (Mw) tel. 7 i x 
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1 0 5 l!feofc 0 CL ©*K V ^ V $ >mM 8 m*£l$£N - * f- >V - 2 - 

mm&m &-t&iEmiz. 3 0 c b (B#gmsx£g («o k) 

&BNfc/^ y f-^^ LfcT /U ^ - ? A h (J¥£0. 0 30mm) 
£20. OmmXIO. 0 mmHH 9 til L» H 3 . Oram©A 1 x — 

Sr ^ jK y h *» U t> © , iC<«Et/MyH8 (Nil, 
J9 £ 1 . 6 mm, (ft) 1) ?r2 0. 0X10. Omm|u| 

0 Hi U , 4>1 3 . Omm<DNif-y^^l^i|Lf;{)O^Il\ 
M Fell © M £ 2 0 . OmmiLTRif ^y^Sf^tl^t, 

±IE*#-fe/I'tC, St # it IT ft 2 5 'C, Sfj^fil-5 0t:©^j||t| 
MT, ^V'lMftX 5 . OmlftAU ^ s> * * * — 9 

-fcffl^T, HI^3i^ 1 00 r p mT?Jt#l,fcflS fc, MKSfcSflS* 
M (PA18-6A, ^ry^j/K (80 Si) XPSM 1 0 . 

OmA, ^^*j±^7K«fi?©a^*ffi 1 • 2 3 Vtf>b&* Ktg;!JO&# 
OV^Lfc (ii«^ra2 4B#W) „ 

r © J: 5 LT/Ifc* Lfc>f tyttSfrxc^Ii*-^?^ r> 

-t-7K5>f+ (NKC - 6 1 0 N, MtPST-XH ($0 St) KT»£L 

tic 

immm 2 ~ 9 ] 
[J«#J 1 ] 

^i-yftSftX?:, 2 5 TC, I^III-5 0'C©gi# 

y yy-TZ £ £ J: 19 U ± IB* £ tH- 
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[Jfc«0J 2 ] 
^L7c„ 

mmmi, itmmi, 2 s^^i^M^^s 1 k 

1 ] 







(ppm) 


(ppm) 






200 


50 




DEME + -TFSf 


300 


30 




EMI + -BF 4 ~ 


500 


50 




1.0M EMI + -BF 4 7PC 


50 


10 


X«5 


1.0MTEMA f -BF 4 7PC 


50 


10 




1.0M DEME + -BF 4 7PC 


100 


10 




1.0M EMI + -PF 6 7PC 


200 


10 




1.0M EMI h -TFS /PC 


200 


10 




1.0M LiPF 6 /PC 


50 


10 






200 


190 


tmm2 




200 


240 



ft & , * 1 K *3 V * X , D E M E + • T F I S ~ it & f$ $1 2 T? # P> *L 
fcfe©|;fflV\ DEME + -BF 4 7PCIt 1 "C # £> ft 4 

sty&mvtx t° h (PC) ci. OMKftii 

EM I + • B F 4 ~\ EMI + -BF 4 7PC, EMI + - PF 6 7 
PC, EMI + 'TFS"/PCIt l-if/V-3-> 
/HA7F77/Vta#>-h ( E M I + • B F 4 ~ ) , 1 - rc ^ ,v 
-3-^f/W^'yP^^^ft7;Vtn*^x7x - h (EMI 
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+ • P F 6 ~ ) , l-ifA'-3-^H5yy!)!)AMJ7^P 
( E M I + • T F S - ) ( W ± > r/Hlyftt 
Si) Sr, ^©41, ifcltPCin. 0MH45J;5l^»$ttffl 

LiPF fi /PCit L i P F 6 (ft) §&) £ P C 

l. 0M(u*5i9l:^j|Jttfflv^c„ 

1. 0MTEMA + • B F 4 "/P C(i, 1. OMTEMA+-BF 
4 VPC (m^^p p pX|| (ft) Si) £ * © S £ ffl „ 
CUM io, JtM13] S^ill^ + ^v'^ 

(fitT, PCH^) iz: l . o Mig A? S-tirfc 
IH, J^T^J:5 ~M*ir ZttM Ltc 0 

£1\ (MS P - 2 o , MMfWb^ (ft) Si) \ 

y^y^ hsioo, t^ftfil (ft) 9!) , 
iw~ (pvdFgoo, m?Hfc^ (ft) Si) sa^it (Stt 

1 0 0 jC^-TSE^Jt («*Jt) ) : ^*^'J : MMJ= 1 

0 0 : 3 : 5 t Lfcja^I, *3 «fc S Ift £ UN-^ f/Hfo U K 
V (NMP, JtPU^^XH (ft) K) ?EMff : NMP 

= 100:212. 5 (StlJt) WfJ^t'^^ Lfc* 9 y 30 
CB Al/AlO.^-l" (250mmX150mmXO. 030 
mm) (0*|I^I| (ft) Si) mi9 0mmtft-e« (8 
0°C) • JE® (3tm^ 5:^0. 7g/cm 3 ) U 1 2 mm* (iff 

IE Sfc ft $ 0 . 13mm, IIUMO. 15mmCDff£ 

±f£J£ilS& J; T>' 2 2. Omm*C^S^fct^o-^^l/- 
* (FT 4 0 - 3 5, J¥ £ 0 . 03 5mm, ^yJKVflSfiJftlS 
(ft) Si) 2 tfcSr, ^tl^tl^M* fc£g 6 0 T o r r 
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3ffi^^-r^-fe/Vffi^Jr (Tes t Ce 1 1 H S - 3 E , 
(tt) Si) m^a-M**'*^* &#fco 

±IB«^-fi« * ^ l:o^t , Sill . 0D (1. 8 m 

A) , Wt&m.J±2. 5Vf$iL 4 #Cl>T*. 0. 2D, 1. OD, 3. 
0 D , 10. OD, 3 0. 0DT*Slt5iiT\ ftlx^;^-© 

finmj±Z2. 5 0~4. 0 0 V £ t?*g*P $ 

0D©»ii|t*it 1 0 ©=Jft^->^ <DWLn,x.*;v 

3 ©df-^^^^Wjfcm^^^^-W^ 2 . 5§t*ot^5^i 

# * /■« v- * <d jfe « ^ ^> /i- ^ - (D m & m jz l , i oro^t^-> 

L i PF 6 01. OMif (EC) : i> ^ ^ /V j] 

(DEC) -1 : ligiR (^f^flS^ (flc) SSI) t/of 
u^*-sK^-h (PC) it^i/y^#^-F (vc) , LiP 

F 6 ( ttc ) SI) * jS U , L i P F 6 © 1 . 0MEC/ 

DEC/PC/VC (100. 0/157. 1/28. 57/2. 8 
5 7 (JCftJt) ) ^fS^iULfc. 

:o^«^it« i t mm<Dmm±^KmAv, mmnMfo 2 5 °c, 
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mM.rn.m- 5 ovonmwm^r, mm^^^itmm (pais-6 
a, t-y v v k m) m) *mmL. ±psm i o . o m a, wt^n 

5 *CDf«£[gl 4 }r^-T 0 fr£> % * » W * ^ * * tt 1 1 P P m-efoofc 0 
[J£«01J 4 ] 

HJfcfll 1 1 X'MM LfcL i PF,C1. OMEC/DEC/PC/ 
VC (100. 0/157. 1/28. 57/2. 857 (fCS 
it) ) S*^^^y!ly^lTK*L, ttfl?«M$lLf;: 0 

io ^7k*<Dtl#£0 4 fc^-fo ft*5, S^4t*iS18ppm-!?i) 

[Jttt«5] 

HJfe^J 1 1 TfWftLfcL iPF.Cl. OMEC/DEC/PC/ 
VC (100. 0/157. 1/28. 57/2. 857 (ft 

is it) ) mm*, mmumm 2 5°c, m&um- 5 o°ccd^^#h^t 

ft #1 W ft iS 7K * fi 3 9 p p m T? *> o „ 
[IS«1 2, Jfc«0»l6, 7] H#cM 

20 Mlfffe5LiCo0 2 (jEHWb^ (ttO ft) , 

7 s > (PVDF 1 3 0 0 , &m{t¥ (») ft) s ^^01J 3 fcixfc 

y * ^mmmmz. zti?ftmmm$it 1 0 0 . 0 : 4 . 3 

5:4. 13:2. 72 <DitmXU& U * 1 - * f- J>V - 2 - t° 
25 K> (NMP, LiCoO 2 100 l^Ltfitt 5 6. 7 4 ) 

r ©^7 !J -Sr7/>^ - h ( J? £ 0 . 0 20mm, B ^ M ?f 
(ttc) ») Km^Ltcm. )±ffibT50. 0mm ( l*K 
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^P: 40. 0mm) X20. 0mm*ScfctF50. 0X270. 0mm 
fc&»T U fc*5 % ®* 0 . 2 8 0 g, 1^0. 080m 

iSffifef t'fe^MCMB (^Pli/^^^/V (*) S) , 
7lt^!lT> (PVdF 9 0 0, ($0 U) Ztl^tl 

Mlfl^tt 100. 0:8. 7 0 ©Jt$T*H^l, ^CNMP (M 
CMB1 OOl^L-CSiltl 2 1. 7 ) mjSfcU 5> «fe ' 

r<73^7y-^fflfS (J¥£ 0 . 0 10mm, H^MfS ($0 Si) 
l^iLfci, JISLT50. Omm ( ft , : 4 0 . 0 m 

m) X20. Omml^iiU IS^ffe. 

t^P - ^.ir/^U— ^ (JJ^O. 0 3 5 mm, FT 4 0 - 3 5 , =- 
ytfvftmmxn <**) M) H4. 0X22. 0 mmicMLfct 

±ten«ji 1, itMjs, 6 xmm Ltcmmn^^ti^ti±mm 
mm<D£fflfomfcM it 1 0 0 . 0 v 0 1 %/c itas t/c^, 
- h/<y Lxmmm 1 2 , jt«0>j 7 , soructi^t 

LiCo0 2 -^Li x Co0 2 + (l-x)Li + + ( 1 - 
x) e- 

|C*5tf5 x = 0 . 5 t^^t5tlti©a^{| 1 3 7mAh/gi 

til 0 0. 0 % <t L/C (1)3 6. 0 m A h ) 0 

LtO. 0 lC©t«*tl. 5 
0VK\ $ h I- , 0. 05C©II$t3. 2 0Vi^lLfc, 

&fc,i££«j±4. 2 0v, o. iocoiisllir'£II-£t 
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j±^m, ftjhii#KL i. oocr-3. ovwwlisti, ftik 
l B#PeS1£ 1 A-t U 3 1^ */vfrVV Sfcte, 0. 2 0 

C©ti£$T 5 2. 7 5 V L B# « » If I' /V © «J 

#J#i$ (SOC=0%) ^ tfc 0 m\C 3f^/^©l. ooc#c 

^<D®m^m& ] o , mfemj±4. 2ov, o. 1 oc©iinjtt% 

W«fi?^<^^7K* ( 1 1 p p m) f±, tt&M 5 ( 1 8 p p m) , Jfc tfc 
W6 (3 9ppm) |!!Jt'<tiS<, :ct*»S:IV>fc^«l 2© 
2 0 0 t^^ 8 2 %-Cfc «9 . Jfcft^J 

7©|^ 7 7 0 /o, Jfc« W 8 © J|8 4 6 % ~ & £ B ttftT *5 0 % 7k # 

*Sr*^4X¥t-«t 5(S5*fCV>5i>&, S J&7k L fc W * >"IM ft > 
£/c, <£-£*!:© >C ^-^tt^ft^*€fi?Ki: LTfflV^S ^ t T*. i« 
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1 5 0 p p mJ^TT'fc ^ 25 V X*WVfV\Wi~£ fo & 

2. ^tK*^5 0 p pmHT"Cfc5:i £#®t 1" 5 W*©f5ffl^ 1 

3. t^!?^£f&5:i:S:#«tt5^*©|SlIlSSfc«:I 

4. ituflB# ^^ri^ TflB-jRS; (1) t'*^54»7y^ = 9 

R 1 

R 2 — N— CH 2 CH 2 OR' ••■<!) 
R 3 

[^ff, R 1 ~R 3 B5^ti-Jf:BIl«Klll~5(7)7;K 

5. fiflE 4 «&T * A>T (CH 3 ) (C 2 H 5 ) 2 (C 

h 3 oc 2 h 4 ) N + rfe^^<b^ii#m^-r6tt5Rwi5H^4iSfB*^ 

6. tu IB T ~ it V & > BF 4 ", PF 6 ", C 1 O 4 " , C F 3 S O 3 ~ , 
CF 3 C0 2 -*5<ttJ5 ( C F 3 S O 2 ) 2 N " A» S tfft 5 *J> ft < 1 

7. 2 5ttS«lt'fe5^* »MI-4 0t£l 
T©#I^Ttfc!i7 6To r r T ©»JEE T * ml 
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0tgT©#B^T^fcli7 6To r r U T <£> fl££E T "C It* £ ^ftfe * 

4 a * * * n * a & , & «t tfs^&m * ^ e> ii ti ti z> *> * < it i a 

(NHE) i:^LtO. 4 (V) J^± 

^ (NHE) iljPflT-O. 8 (V) £A 

BtrlHIEjUiWK:, 7K^SI^^fi?«JE 1 . 2 3 (V) , iEiEftl^ 
(tSS^Itff JI02 (V) , SfrEA«^fcMtS**ifl*JBE»j„ z 

(v) , *5 ir^etiifiJE^ i r ur-c, if±«^^^, r«#l$5> 

(V) (D^fpJ^±(D«ff Zftlto-TZ n t Sr^mi: 1-5f»#W 
1 2 . BiffEM^, n A, v 5 ^^, ^v?n, 0, 

& , T 5 =■ V A , 7 ? ^ =- $ A , if ^ ^ N 3 /•< /v h % tK IS , =■ y 
< £ 1 £ £ £4#tt£-f-<Sg||jft©ttHf! 1 1 *lf2*© 
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